Fifty-two strains of Fusobacferizdm species were isolated from oral cavities or lesions contaminated with feline oral flora from 49 different cats. Forty-five strains were from purulent lesions, while the remaining seven strains came from the normal gingivae af three cats less than 6 months old. Of 36 strains which were phenotypically like Fusobacterium russii, 29 showed an average level of deoxyribmucleic acid (DNA) homology of 87% with the type strain of F . russii, strain ATCC 25533 (isolated from a cat). The remaining seven strains showed an average level of DNA relatedness to F. russii of 53%. An additional eight strains, which were identified as Fusobacterium necropholum by biwhemical tests, had polyacrylamide gel electrophoresis patterns unlike those of F. necrophorum and an average level of DNA homology with F. necrophorum ATCC 25286T (T = type strain) of 25%. These strains showed an average level of DNA homology with Fusobacterium alocis ATCC 35896T of 96%, although the results of polyacrylamide gel electrophoresis and biochemical tests obtained with the isolated strains were unlike the results obtained with F. alocis ATCC 35896T. Four strains isolated from cats had biochemical characteristics of Fusobacterium nucleaturn ATCC 25586T. The average letrel of intragroup DNA homology of thde strains with F. nucleatum ATCC 25586T was 66%, although their polyacrylamide gel electrophoresis patterns differed somewhat from those of the type strain. Four strains isolated from cats were identified as Ftcsobacteriam naviforme on the basis of phenotypic tests; they had an average level of homology with the type strain of F . naviforme, strain ATCC 25832, of 17% and showed low degrees of relatedness with DNAs from all other type strains tested.
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During our studies on the oral flora of cats and soft tissue infections caused by contamination from oral cavities, we isolated 52 strains of fusobacteria. A total of 35 strains from soft tissue infections were described previously (5); these organisms were identified as Fusobacterium russii (22 strains), Fusobacterium rtaviforme (4 strains), Fusobacterium nucleatum (2 strains), and Fusobacterium necrophorum (7 strains) on the basis of tests for phenotypic characteristics.
These strains, plus 17 others isolated subsequently from other soft tissue infections and from the normal mouths of cats, were included in the present study of the deoxyribonucleic acid (DNA) relatedness among the feline isolates and the type strains of 13 species of Fusobacterium.
MATERIALS AND METHODS
Bacterial strains. The 52 strains studied were isolated either from solitary closed subcutaneous fight wound abscesses or pyothoraxes (46 strains) of-from normal oral cavities (7 strains from three cats). ium gonidiaformans VPI 0482AT (= ATCC 25563T), Fusobacterium necrogenes VPI 236gT (= ATCC 25556T), and Fusobacterium perfoetens VPI 11077T (= ATCC 29250T) were obtained from the collection of the Department of Anaerobic Microbiology, Virginia Polytechnic Institute and State University (VPI).
Culture media and Methods. The organisms were main. tained and subcultured by using techniques described elsewhere (1, 2, 5). The basal media used for biochemical tests were those of , and the range of biochemical tests performed included those considered discriminatory by Moore et al. (9) , i.e., esculin hydrolysis, ifidole production, growth in 20% bile, propionate production from threonine and lactate, and acid production from amygdalin, cellobiose, esculin, fructose, glucose, maltose, mannose, melibiose, raffinose, salicin, starch, sucrose, trehalose, and xylose.
DNA isolation. The organisms were grown in 800 ml of prereduced brain heart infusion broth (Oxoid Ltd.) supplemented with yeast extract, vitamin K, and heme (2). The medium for F. alocis ATCC 35896T and F. sulci ATCC 3 5 M T was further supplemented with 5% (voYvo1) normal horse serum and 5 pg of thiamine pyrophosphate pel' ml. Each bottle was inoculated with 18 ml of an overnight culture grown in cooked meat medium (5) and then incubated for 24 h at 37°C. The harvested cells were suspended in a 0.15 M NaC1-0.01 M ethylenediaminetetraacetic acid salt solution (pH 8.0). The cells were lysed by adding sodium dodecyl sulfate to a final concentration of 1%. DNA preparations for hybridization experiments and for guarline-pluscytosine content determinations were isolated essentially by the method of Marmur (6) Guanine-plus-cytosine contents of DNAs. Thermal melting points were used to determine the guanine-plus-cytosine contents of the DNA preparations (7). A Gilford model 260 spectrophotometer fitted with a Gilford model 2527 thermoprogrammer was used for melting point determinations (4). Escherichia coli b DNA isolated by the Marmur procedure (6) was included in each run. Two preparations were made from each organism, and each preparation was run on at least two occasions.
Preparation of labeled nucleic acids. Sheared denatured DNA was labeled with 1251 by using a variation of the thallium chloride method (10, 13).
DNA-DNA reassociation. Sheared, denatured DNAs were prepared by three passages through a French pressure cell at 16,000 lb/in2, followed by heating in a boiling water bath for 5 min; the concentrations were adjusted to 0.4 mg/ml. DNA complementarity values were determined by using an S1 nuclease procedure as described previously (3). Each reassociation reaction mixture contained 10 cl.1 of denatured labeled DNA (0.01 to 0.03 pg), 50 pl of denatured unlabeled DNA (20 pg), 25 pl of 5.28 M NaCl in 1 m M 4-(2-hydroxyethy1)-1-piperazine ethanesulfonic acid (HEPES) at pH 7.0, and 25 pl of deionized farmamide. For measuring background reassociation and the S1-resistant material in the labeled preparations, the denatured unlabeled DNA was replaced with 50 pl (20 pg) of sheared native salmon sperm DNA.
PAGE. The polyacrylamide gel electrophoresis (PAGE) patterns of soluble cellular proteins were determined as described by Moore et al. (8) . RESULTS 
AND DISCUSSION
All of the bacteria included in this study were nonsporeforming gram-negative nonmotile rods. The major products from peptone or carbohydrate metabolism were butyrate and lesser amounts of acetate and lactate.
Under our test conditions, all of the type strains conformed to the previously published descriptions of the species (1,9, ll, 12). On the basis of biochemical characteristics all of the feline isolates were identified as either F . russii, F. necrophorum, F . naviforme, or F. nucleatum. The PAGE patterns of the strains identified as F. russii were similar to those of the type strain of F . russii (Fig. 1) . The PAGE patterns of the strains in the other groups of feline isolates were similar to each other within groups, but were unlike the PAGE patterns of the type strains of the respective species, which indicated to us that these strains might belong to other species.
As Table 1 shows, only those strains considered to be F. russii on the basis of phenotypic characteristics (including PAGE patterns) showed DNA relatedness values which enabled them to be identified as F. russii. The 29 strains studied showed an average level of homology with F. russii ATCC 25533T (isolated from a cat lesion) of 89%. Four additional strains (strains 32-3379, 30-3948, 33-3336, and 31-3377) were F. russii phenotypically, but showed only 68% (32-3379), 51% (30-3948), and 52% (33-3336 and 31-3377) homology with F. russii. These organisms may constitute subspecies of F. russii. Strains 34-3940, 34-3941, and 30-3942, which were all isolated from the normal mouths of cats, were distinct from F. russii ATCC 25533T and had homology values with strain 30-3948 which averaged 60%. Strain 31-3377 appeared to be closely related to strain 30-3948 (73% homology). Strains 33-3336, 31-3377, 34-3940, 30-3942, and 30-3948 had phenotypic characteristics like those of F. russii but were able to convert threonine to propionate (average, 3.4 pmol of propionate per ml [ Table  21 ).
Despite the fact that none of the strains showed levels of homology that enabled them to be considered F. naviforme, F. nucleatum, or F. necrophorum, none of the strains grouped on the basis of phenotypic characteristics was placed outside its original grouping when DNA hybridization data were analyzed.
Those strains that were isolated from cats and were previously grouped phenotypically as F . necrophorum (strains 35-3332,36-3350,37-3364, 38-3366, 39-3386,40-3403 , and 41-3418) showed an average level of homology with F. alocis ATCC 35896T of 98% but an average level of homology with F. necrophorum ATCC 25286T of only 25%. These strains showed an average level of homology with reference DNA from strain 37-3364 of 92% (data not shown). The type strains of F. alocis and F. simiae showed 53% DNA relatedness. Phenotypically, the strains isolated from cats were more like F. simiae than F . alocis. Unlike F. simiae and the strains from cats, the type strairi of F. alocis grew extremely poorly, even in the presence of serum and thiamine pyrophosphate, was inert biochemically, and produced few protein bands in the PAGE analysis. Fresh isolations of DNA and repeat characterizations of the type strains eliminated the possibility of misidentification of the type strains.
Strains 30-3943 and 44-3949 (from normal mouths) and strains 43-3322 and 45-3352 (from subcutaneous abscesses) had phenotypic characteristics of F. nucleaturn ATCC 25586T (Table 2) , although their PAGE patterns were distinct from those of strain ATCC 255NiT. Intragroup DNA homology studies showed the following average levels of relatedness: 66% with F. nucleaturn ATCC 25586T (a human oral isolate), 54% with F. simiae, and 84% with the reference DNA of strain 45-3352 (isolated from a cat). The level of intragroup DNA homology of these strains with F. nucleatum ATCC 2SS86T is within the range of values obtained for F. nucleatum dental isolates from humans (10). The strains isolated from cats showed little DNA relatedness to F. naviforme ATCC 25832T (an organism isolated from the large intestine of a rat) despite having the phenotypic characteristics (excluding PAGE patterns) of F. naviforme. Strains 46-3309, 47-3331, 48-3338, and 49-3466 were identified as F . naviforme on the basis of phenotypic tests. These organisms had an average level of homology with the type strain of F. naviforme (strain ATCC 25832) of only 17% and only low degrees of relatedness to DNAs from all of the other type strains tested. Within this group of four strains, strain 48-3338 had 98% homology with reference DNA from strain 47-3331. The other two strains were unrelated to any of the other strains tested.
After 5 days colonies of these four strains were 3 mm in diameter, convex, and white with a clear watery periphery and a distinct zone of P-hemolysis. We feel that these strains represent a new species of Fusobacterium but wish to isolate more strains before providing a species description.
All of the strains studied were isolated either from the mouths of cats or from sites contaminated by oral flora. DNA reassociation experiments showed that these strains from cats have identities only with F. russii (a species isolated from cats) or with other type strains isolated from the oral cavities of other animals. Perhaps F. russii also came from an oral site. This study provides further evidence that animals harbor in similar body sites genetically distinct organisms, as well as organisms which are phenotypically similar or genotypically similar or both. This extends observations from our previ.ous work with Bacteroides zoogleoformans (4), in which cats appeared to have their own genetic cluster of B. zoogleformans while retaining characteristics that were phenotypically identical to those of strains isolated from humans. It appears that cat oral cavities harbor F. alocis strains genetically identical to strains isolated from humans. Phenotypically, the strains isolated from cats in the F. alocis homology cluster resembled most closely F. necrophorum isolated from a bovine liver abscess, but were not genetically identical to that organism.
